Relation of structural polarity to responses of cyclic 3', 5'-adenosine monophosphate accumulation and thyroid hormone release in cultured human thyroid follicles.
The relationship of structural polarity to functional activities was examined in cultured human thyroid follicles, which were isolated from the thyroid gland of patients with Graves' disease by collagenase treatment. Structural polarity was examined morphologically by electron microscopy, while the functional response to bovine TSH was examined by measuring intracellular cAMP accumulation and T3 release. In freshly isolated thyroid follicles, structural polarity was normal and TSH induced significant cAMP accumulation but no significant release of T3. After culture for 5 days the structural polarity of thyroid follicles became inverted in the absence of thyroid stimulators, but normal polarity was retained in the presence of TSH or dibutyryl cAMP [Bu)2 cAMP). The response to TSH of cAMP accumulation increased markedly after culture in either the presence or absence of TSH, suggesting that cAMP accumulation in response to TSH is not related to structural polarity. In contrast, thyroid follicles cultured without thyroid stimulators showed no significant T3 release in response to TSH, whereas those cultured with TSH or (Bu)2 cAMP showed significant T3 release in response to TSH. These data indicate that in cultured human thyroid follicles, the responses to TSH of cAMP accumulation and T3 release are not always correlated. Among many other explanations, the results were at least compatible with the idea that normal structural polarity is necessary for thyroid hormone release in response to TSH.